Background. As scientific techniques evolve, historical informed consent forms may inadequately address modern research proposals, leading to ethical questions regarding research with archived biospecimens. Subjects, Materials, and Methods. We conducted focus groups among patients with cancer recruited from Massachusetts General Hospital to explore views on medical research, biobanking, and scenarios based on real biospecimen research dilemmas. Our multidisciplinary team developed a structured focus group guide, and all groups were recorded and transcribed. Transcripts were coded for themes by two independent investigators using NVivo software. Results. Across five focus groups with 21 participants, we found that most participants were supportive of biobanks and use of their own tissue to advance scientific knowledge. Many favor allowing research beyond the scope of the original consent to proceed if recontact is impossible. However,
INTRODUCTION
Over the past decade, there has been a tremendous amount of debate over the use of human tissue samples in biomedical research and questions related to the permissible uses of stored tissue for future research (e.g., [1] [2] [3] [4] [5] ). As scientific techniques evolve and become more powerful, what can be done with archived tissues changes, as do the risks of research, such as those associated with privacy of genetic information. The further the research is removed from the time of sample collection, the less likely it is that the original informed consent document (ICD) will include language that adequately describes the modern research proposal or that meets current standards for informed consent. This continuous evolution of scientific techniques and standards for informed consent gives rise to ethical dilemmas regarding the permissibility of research with archived biospecimens that otherwise represent a highly valuable scientific resource. Researchers and those charged with research oversight must confront these questions, weighing ethical obligations to research participants and the potential benefits of the research to society.
Participants in cancer research often provide biospecimens (typically blood and/or biopsied tissue) for future research [6] as part of clinical trials in which they are enrolled. In addition, many patients receiving routine cancer care provide consent to have blood or extra tissue from surgery stored in a biobank for use in future research. The ICD associated with these donations vary from study to study and institution to institution with regard to the descriptions of the goals, scientific techniques, risks, purpose, and scope of future research [7] . Often, institutional review boards (IRBs) are tasked with making the decision about whether a secondary study can go forward with archived samples, given the consent under which the samples were received. Such decisions are often made on a case-by-case basis with little formal guidance from the empirical bioethics literature [2, 8] . Finally, although IRBs include community representatives, deliberations over specific proposals currently take place without a clear sense of what those who provided the research samples would want or expect. It is unclear whether and under what circumstances research participants would expect research to proceed in the hope of scientific advances versus when the conduct of research might be perceived as a violation of the research agreement outlined in the original ICD, a violation that could impact future trust and participation in research.
This challenge emerges frequently in cancer research and other areas of medicine and will continue if not increase because of the evolving nature of science, ethical norms, and governance [1] . Given the rapid growth of biobanking and data sharing, evaluating the views of current and potential research participants on these questions is essential. Although forms of broad consent have been used by some institutions for years, the revised Common Rule formalized this option and therefore may diminish this challenge for future biobanks; guidelines for use of previously collected samples will continue to be important and should be informed by empirical research.
The existing literature demonstrates strong public support across multiple countries for biobanking [9] [10] [11] . Others have demonstrated support for broad consent to unspecified future research, and outlined concerns over privacy, recontact, and anonymization that have shaped national biobanking policies [1, 12, 13] . For example, in a survey of Canadians' perceptions of biobanking, Joly et al. found that the majority of their 114 participants supported biobanking, 42% favored one-time broad consent, 12% favored broad consent for future research but restricted to specified diseases, and 29% preferred recontact and consent for each future project [10] . Those surveyed were concerned about biobank governance structure, protection of confidentiality, and control of information. Similarly, McGuire et al. found that focus group participants supported biobanks but favored explicit information about data sharing in informed consent documents for genetic research [14] .
Several studies have specifically evaluated cancer patients' views regarding biobanking. Braun et al. interviewed 30 patients with cancer, finding support for biobanking and preferences for broad consent and confidentiality [15] . In one of the larger studies to date, Bryant et al. found that among 224 patients with cancer, 84% were willing to have leftover tissue used for research, and the vast majority (96%) supported biobanking for future use [16] . The majority supported broad one-time consent (71%) and linkage to clinical data (62%). Vermeulen et al. studied consent preferences for biobanking among patients with colon or breast cancer in the Netherlands. Among 76 patients, there was broad support for biobanking, and 71% indicated a preference for opt-out consent, with the majority favoring provision of information about the biobank [4] . Finally, Pentz et al. explored potential racial/ethnic differences in preferences for biobanking among patients with cancer and found that in a diverse sample of 315 patients, 95% supported biobanking, and most favored one-time broad consent without recontact [5] .
Despite the growing literature demonstrating support for broad consent and biobanking in future research, to our knowledge, no prior study has directly addressed the views of patients with cancer regarding the real and pressing problem of what research can be conducted with archived biospecimens obtained prior to modern informed consent practices. The importance of this issue has been highlighted in several conceptual and policy-oriented papers outlining the ethical dilemma. Petrini describes the potential conflict between the scientific value of archived specimens, the need to protect tissue donors' confidentiality, the need to respect research participants' autonomy, and the potential impact on advancement of knowledge and public trust in research if these issues are not resolved successfully [1] . Our group has previously outlined the challenges that can emerge with consideration of data sharing with genetic information derived from archived biospecimens and highlighted key considerations for policy decisions [8] . Similarly, both Helgesson et al. and Bathe and McGuire describe the challenges (such as intellectual property, anonymization, protection from genetic discrimination, and protection of autonomy) inherent in research involving archived biospecimens without modern informed consent and further propose ethical frameworks to help determine if research should be permitted [2, 3] .
The current study is designed to provide data on the views and expectations of patients with cancer on the real-world dilemma of whether to proceed with research using archived biospecimens when the scientific techniques and/or ethical standards have evolved such that the adequacy of prior informed consent is unclear and reconsent is not feasible.
SUBJECTS, MATERIALS, AND METHODS

Study Design
This qualitative study involved focus groups among patients with cancer discussing their views and expectations regarding use of tissue for cancer research and responses to scenarios involving proposed research with stored tissue. The study was reviewed by the Massachusetts General Hospital/Partners Institutional Review Board and deemed exempt.
Patients and Recruitment
We recruited adult patients with cancer from the oncology clinics at Massachusetts General Hospital to focus groups on the basis of referral from their oncologist. Following
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Secondary Use of Patient Tissue in Cancer Biobanks referral, patients were contacted by study staff at their clinic visit or by phone. Eligible patients were any Englishspeaking adult patients with a history of cancer. Participants were divided among five groups based on their availability and schedule preferences.
Focus Group Methodology
A semistructured focus group discussion guide was developed by a multidisciplinary team with expertise in research oversight, patient advocacy, cancer care, translational research, oncology, genetics, psychology, and bioethics. The guide was based on literature review and cases experienced by the investigators. Three cases were presented that involved ethical questions related to (a) secondary use that included germline genetic testing not described in the original consent; (b) secondary use that included research on a cancer type not described in the original consent; and (c) secondary use that included the sharing of deidentified data with a national database, rather than restricting access to a research consortium, as described in the original consent (Table 1) . Interview guide domains included general attitudes toward cancer research, views and concerns regarding tissue collection for research, privacy concerns, attitudes toward genetic research, and views on specific scenarios involving discrepancies between the proposed research and the informed consent form (differences in scientific tests; types of cancer tested; and scope of data shared).
At the start of each focus group, participants were asked to complete a brief demographic questionnaire. Participants received a handout including a one-page glossary of terms and the scenarios. Participants identified themselves by first name only and were asked to respect the confidentiality of others in the group. All focus groups were conducted by the principal investigator (J.P.), while a second research team member took detailed field notes (J.T.R. or K.Q.). Each session lasted approximately 90 minutes and was recorded. Participants were provided with parking vouchers and refreshments but were not otherwise compensated.
Qualitative Analysis
Audio recordings of the focus groups were professionally transcribed, checked by members of the research team, and scrubbed of identifying information. Two team members (J.T.R. and K.Q.) independently coded the transcripts using NVivo 11 (QSR International, Melbourne, Australia), a qualitative research and analysis software package. The independently coded transcripts were merged and coding discrepancies were evaluated using the coding comparison tool. The coders reviewed each coding discrepancy, came to consensus, and finalized the data set. After all codes were reviewed, an overall Kappa coefficient, measuring interrater agreement, was calculated at 0.86.
RESULTS
We recruited 21 participants to five focus groups (Table 2) . A total of 32 patients were contacted, with 11 declining or unable to schedule a time to participate. Fourteen women and seven men with median age of 59.5 (30-79 years) participated in the focus groups. The majority (71%) of participants identified as white. All had at least some college or technical school, and most (90%) had completed college and/or graduate school. The majority had received a breast cancer diagnosis, but five cancer types were represented, and patients with both early-stage and advanced disease were included. The sample was split evenly between those who had participated in research involving the storage of tissue for future research and those who had not.
Broad but Not Unanimous Support
Although participants had generally favorable views of science and of clinical trials, this did not translate to uniform support for the secondary use of tissues beyond the initial consent. Across the groups, there was a willingness to allow the research to proceed (both generally and for specific scenarios), primarily motivated by an interest in advancing research and clinical care for future patients and families, and including a sense of duty to give back to a research enterprise from which they had benefited. Participants expressed a sense that researchers should "just use it" as long as the research was legitimate and focused on the common good.
"Well, clinical research is what keeps us alive. We have the knowledge today, but when we get sick, and we have something newer come, especially if you have something which is incurable-so-called, incurable for today-maybe tomorrow, will be. Maybe in 20 years. That's why giving samples, for example, is an absolute necessity. It can save all of us, sick or not." FG3/S5
"…I was benefiting from so many people who had done that before me. And I just felt like it was also moral obligations. I thought there was no question that I was benefiting and fortunate to be here, and I needed to be part of whatever was going forward." FG4/S5
Participants understood that research and knowledge evolves and that the research proposed in the scenarios was part of this natural trajectory. Several participants also expressed hope that current research might lead to direct benefits for current patients. However, this often-enthusiastic support came with several caveats, discussed below.
Concerns About Secondary Use
Even people who were comfortable with unconsented secondary uses of their own tissues voiced concerns on behalf of others who might have reservations about such uses. Participants recognized that there would likely be a diversity of views among research participants.
"…I think if this question were posed to me, I would say yes on the original form of consent. I think probably the vast majority of people would have said [that] also, but I think maybe the question is, do you know that 100% people would? And is it worth going against that minority of people who would not want that to be done for the majority of people who would? So I think it's a difficult question." FG4/S3
There was also heightened concern about the third scenario, involving the sharing of genomic data with a national database:
"My initial reaction was okay [to pursue the proposed research], but…I flipped, and I think in my case it's because it's genetic code. If it was not genetic code, but something else, who cares. But because genetic code…can identify you, who knows what they can do with that five, ten, three years from now. That makes me nervous." FG3/S2
Four of the five focus groups included one or more participants who were consistently against unconsented secondary uses. Those who were against unconsented secondary uses voiced concerns regarding scientific abuse and doubts about the research process in general. Further, the case of Henrietta Lacks was mentioned spontaneously in three of the five groups, despite this work taking place in Boston, MA, not Baltimore, MD, and there being no mention of this case in the study guide or by the moderator. Overall, about one third of our participants voiced serious reservations or opposition to unconsented secondary uses.
"So imagine that I participated. I let you use my tissue for somatic mutations. And 10 years later-I'm reading a study that took place at MGH on lymphoma, and I'm thinking, 'Wow, you know, I gave tissue to that.' And we 
Original study/consent
Secondary research proposal A clinical trial was designed to test the best chemotherapy combinations for the treatment of lymphoma. All trial participants had lymphoma and needed chemotherapy. Half the trial participants were treated with drug A and half with drug B. The main goal of the trial was to see if drug A was better than drug B, in terms of response of the disease, side effects, and survival.
Trial participants were also given the option to provide tissue from their tumor biopsy, to be stored and used for future research. The consent form said that the tissue would be used to try to help researchers figure out which treatment was best, and why some patients respond to treatment and others do not, and that only somatic genetic mutations would be studied, not germline mutations.
More than 10 years later, long after the trial was completed, scientists proposed using the stored tissue to try to better understand why some patients respond to treatment and some do not. This research includes the study of germline mutations.
A clinical trial was designed to test the best chemotherapy combinations for the treatment of lymphoma. All trial participants had lymphoma and needed chemotherapy. Half the trial participants were treated with drug A and half with drug B. The main goal of the trial was to see if drug A was better than drug B, in terms of response of the disease, side effects, and survival.
Trial participants were also given the option to provide tissue from their tumor biopsy, to be stored and used for future research on lymphoma. The consent form said that the tissue would be used to try to help researchers figure out which treatment was best, and why some patients respond to treatment and others do not, and that only somatic genetic mutations would be studied, not germline mutations.
More than 10 years later, long after the trial was completed, scientists proposed using the stored tissue to try to better understand why some patients respond to treatment and some do not. This research will focus on lung cancer.
A clinical trial was designed to test of the best chemotherapy combinations for the treatment of stomach cancer. All of the trial participants needed chemotherapy. Half the participants in the trial were treated with one chemotherapy combination and half with the other. The main goal of the trial was to see if drug A was better than drug B, or not, in terms of response of disease, side effects, and survival. This trial was run at several top cancer centers in the U.S. that worked together as part of a group called the Cancer Centers Research Cooperative.
Participants in this trial were also given the option of providing tissue from a biopsy of their cancer that would be stored and used for future research. Many participants agreed to have an extra biopsy of their cancer and to allow the tissue to be stored for future cancer research. The consent form covered usual issues like the risk of a biopsy and explained that the test was voluntary and that the research would not directly help the participant but might help future patients. It also said two things that are important for this conversation:
1.The tissue would be used to try to help researchers figure out which treatment was best and why some patients respond to treatment and others do not. 2.The data from patients will be deidentified (so no one can tell which patient it came from), and would only be shared with researchers who were part of the Cancer Centers Research Cooperative.
More than 10 years later, long after the trial was completed, scientists proposed using the stored tissue to understand why some patients respond to treatment and some do not.
This research includes the sharing of deidentified data (no patient names, etc., but including genomic data) with other researchers outside of the Cancer Centers Research Cooperative. The information would be held in a national database that could be accessed by any researcher from around the world, following an application and approval process. Participants' concerns included scientific abuse of the sort Mrs. Lacks and her family suffered, tissue uses that they found morally objectionable (e.g., immortalization, commercialization, cloning), legal ramifications of violating the consent "contract," the notion of a slippery slope (i.e., if these unconsented uses are permitted, nothing will be prohibited), and violations of patient trust. Without prompting, our participants hit on most of the historical and contemporary "hot button" bioethics concerns, including return of results and its relationship to deidentification, privacy/confidentiality, insurance and employment discrimination, the right not to know, human genetic modification, enhancement, and tissue and data ownership.
When in Doubt, Ask
Even among the majority of participants who were comfortable with unconsented secondary use of their tissues, there was general agreement that when proposed secondary research would conflict with the original consent, investigators should attempt to reconsent those whose tissues are to be used. The need for reconsent had one or more ardent supporters in all five focus groups and was the general consensus in one group. Both legal and moral arguments were raised by our participants. Some people viewed consent documents as contracts between researchers and participants, and others wanted to be viewed as partners in the research.
"So setting the legalities aside, I think you have an ethical obligation to update donors if the terms of the relationship have changed. And it's no different from any other retailer today where you constantly get emails like, 'We've updated the terms and conditions of our privacy policy. Click here to accept, or you can no longer use our site,' or whatever. It shouldn't be that hard for you guys to reach out to people with an update. And if they opt out of it, then you can't use their stuff." FG2/S8
"To be quite honest, and this may or may not sound rational, but I feel that it's my tissue, it's mine. I have the right to know what's going to happen with it." FG5/S5 Some participants had less stringent thresholds for requiring reconsent. The feeling was that if the risks and benefits of the proposed secondary research are the same as the original project, the research could go forward, but if the risks have changed or increased, investigators should reconsent or recruit new tissue donors.
In cases in which reconsent is impossible or impracticable, our focus group participants had a range of views about whether and how to move forward. But again, many of our participants were happy to have their tissues used for many or all types of secondary research, and even suggested consent approaches that would facilitate this, including the use of broad consent language. Support for broad consent language was spontaneously voiced in four out of five focus groups.
"We ought to expand [consent forms] and say, 'Look guys, we don't know what's around the road in 10 years. The doors are open. You give it to us. We're going to go there.' And then you got to accept the fact that there's good police. We will do good with it." FG5/S4
One participant suggested liberal use of archived samples after a period of time had passed:
"…someone just makes a blanket rule. Anything that's over 15 years or more, we can use for anything." FG4/S1
Overall, the sense was that researchers should plan ahead for future research needs and interests. In cases in which samples were collected under more restrictive consents and reconsent is not possible or practicable, there was no consensus on how to proceed. Our participants' views ranged from a simple prohibition on secondary research to the view that if the majority would be okay with it, then researchers can proceed, to simply allowing researchers to proceed, on the belief that the research could help people. Two important observations were documented in the field notes from these focus groups. First, participants with a history of cancer but no specific knowledge of or training in molecular biology or research appeared able to grasp the issues and delve into detailed discussions of the ethics of unconsented secondary research, genetics research, deidentification, and data sharing. Virtually all participants voiced opinions on these questions, and many raised issues that have been raised previously in the bioethics literature. Second, within the focus groups, participants were able to influence the opinions of others, and both the moderator and research assistants noted shifts in the discussion both toward and away from permissibility of the research based on fellow group members' arguments.
DISCUSSION
Secondary use of clinical and research tissue is an increasing focus of debate as technology and research capabilities evolve. Particularly in oncology, where interventions are developed targeting molecular changes that may be seen across cancer types, consent forms restricted to specific cancers or techniques have become outdated. At the same time, the value of molecular analysis of archived cancer tissue has increased. Further, to enable replication of published results and to maximize the value of the initial investment required to collect human tissues, researchers have been urged, if not required, to share research samples and data. These modern scientific techniques and practices may conflict with the research and risks described in older ICD provided to research participants years or decades earlier.
Our study solicited views of a patient population likely to have clinical or research samples already stored at a large academic medical center or hospital. Our participants were supportive of research generally and were particularly interested in research that could produce benefits for patients like them, the community at large, and for the next generation. Many of our participants said they were happy to have their tissues used in research, even if that research was not in line with the original informed consent document. However, this generally proresearch group of patients with cancer was nonetheless sensitive to how others might feel about such research and were wary of allowing secondary uses that violate the original consent. Indeed, a sizable minority (approximately one third) of our research participants found secondary uses of tissues not in compliance with original consent to be ethically problematic. Even those in favor of broad use of their own tissue frequently raised concerns about how failure to adhere to consent could lead to a loss of trust and lack of societal support for research. Further research is needed to determine if our data bear out in larger, more diverse populations and if there are differences between, for example, those with early-and late-stage disease regarding their views of the permissibility of secondary uses of their samples.
Our participants suggested two main solutions to the divergence of opinion among those who have enrolled in trials, which have been much discussed in the literature: reconsent for existing samples and broad consent for prospective samples. Today, existing samples are stripped of identifiers, defining any subsequent use as not human subjects research, although some institutions do require oversight of secondary uses of tissue, even when deidentified. Our research suggests that some people would find this practice problematic for secondary uses in conflict with the original consent.
For research going forward, our participants' views were aligned both with those represented in the literature and with the recent revision to the Common Rule. The revised Rule stipulates that the consent process for any research involving the collection of identifiable information or biospecimens includes either "(i) A statement that identifiers might be removed from the identifiable private information or identifiable biospecimens and that, after such removal, the information or biospecimens could be used for future research studies or distributed to another investigator for future research studies without additional informed consent from the subject or the legally authorized representative, if this might be a possibility; or (ii) A statement that the subject's information or biospecimens collected as part of the research, even if identifiers are removed, will not be used or distributed for future research studies" [17] . The revised Rule also requires the inclusion of additional statements, where applicable, regarding the possibility of whole genome sequencing of tissues, potential commercial uses, and the return of individual research results. Finally, the revised Rule permits broad consent in some contexts, including, "for the storage, maintenance, and secondary research use of identifiable private information or identifiable biospecimens (collected for either research studies other than the proposed research or non-research purposes)…" Our research suggests that these modifications may be welcomed by many participants, as they could lead to increased clarity for both research participants and researchers interested in secondary use of stored tissues. Furthermore, the fact that our participants were able to grasp both the pragmatic and ethical issues associated with the secondary use of stored tissues and have nuanced discussions of the same suggests that patients could be a valuable resource when determining the governance of such resources.
It is important to note that our participants, although representative of the patient population at Massachusetts General Hospital, are not representative of the broader U.S. population. We spoke with a small sample of largely white, highly educated patients. Furthermore, people who are willing to participate in focus group research may be more likely to have higher levels of trust and more positive views of scientific research. In a small qualitative study, we are unable to assess the frequency of views on these issues in the broader population. Because of the focus group format, we cannot know whether opposition to unconsented secondary research was associated with prior participation in research, or nonparticipation, or with any other characteristic. Finally, although we did spend some time explaining the content and meaning of genetic data, the people we spoke with may have nonetheless had misconceptions about the potential benefits and risks of this research that could have influenced their views. These focus group findings, including remaining uncertainties, have formed the basis for a population-based survey to further identify and begin to quantify views on these issues among patients with cancer.
CONCLUSION
These data suggest that for prospective studies, researchers should consider seeking broad consent to allow for some evolution of research questions and methods. For studies using previously collected tissues, researchers should attempt recontact and reconsent for research aims or methods beyond the scope of the original consent. When reconsent is not possible and the proposed secondary use falls into the gray area between what is clearly within the scope of the original consent and clearly outside that scope, a case-by-case decision must be made, and our data suggest that many (although not all) participants support broad use of their tissue and just want the science to move forward. There is a strong interest among many research participants in seeing their blood or tissue used to maximal scientific benefit. However, a substantial minority are uncomfortable with unconsented secondary use and a violation of the original consent risks diminishing trust in science for some patients. Finally, even among those who are comfortable with unconsented secondary use of their own tissue, there is reluctance to speak for other patients and a recognition that violating the wishes of even a minority of research participants is problematic. The interests of both those who wish to see broad and productive use of their tissue and those who oppose any secondary use beyond the scope of the original consent must be taken into account as these cases arise.
